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OBSERVATIONS IN THE DEEP BASINS OF THE BALTIC IN 1983
F our hydrographic expeditions were carried out in the Baltic Sea by 
the ARGOS in 1983. During the last expedition in November 1982, very 
high salinities and oxygen concentrations were found close to the 
Danish Belts area (St. BY 1). During the winter months 1982-83 a row 
of low pressure centers passed over Scandinavia with a high frequen­
cy of unusually strong westerly winds. This continued in to February 
and forced large amounts of Kattegat water in to the Baltic Sea. At 
the end of January the sea level was for some time more than 1 m above 
the normal.
The oxygen conditions in the southern Baltic Sea were drastically im­
proved. In the Bornholm Deep, which in the autumn had more than 9 jjmol/1 
hydrogen sulphide in the bottom water, around 4 ml/1 oxygen was measured 
at the same depth in January. The old stagnant water had been lifted 
up and was found at around 60 m depth. It was expected that the oxygen 
situation in the whole deep water area of the Baltic would improve. 
During the January expedition the conditions in the main part of the 
Baltic Sea had not been influenced by the inflowing Kattegat water.
East of Gotland and in the northern Baltic Proper there was an area 
with low oxygen values. The limit for 2 ml/1 oxygen was found at around 
80 m depth and over large areas hydrogen sulphide was found already 
at 100 m. The conditions west of Gotland were similar, but hydrogen' 
sulphide was only found in the Landsort Deep below 175 m.
During late winter and spring very small changes occured in the oxy­
gen concentrations, with the exception of the southernmost parts. In 
the Bornholm basin and south of the Scania coast the oxygen concentra­
tion decreased drastically in connection with more normal weather con­
ditions, which caused the surplus of Kattegat water to return through 
the Belts. At the station BY 1 the oxygen concentration in the bottom 
water was 2.17 ml/1, or 26 % saturation at the end of May and in the 
Bornholm Deep only 0.39 ml/1, or 5 % saturation. In the south eastern 
Baltic Sea the conditions were better. At the station BCS 111:10 
5.1 ml/1 oxygen was found in the bottom water in the middle of June 
and at BY 9 4.4 ml/1 at 126 m depth.
During the summer the oxygen conditions deteriorated still more in the 
southern Baltic Sea. In September only 0.08 ml/1 oxygen was found at 
48 m depth in the Arkona basin. The area with oxygen values below 2 ml/1 
was relatively large south of the Scania coast and in the Bornholm basin.
In the main part of the Baltic Proper no remarcable changes were obser­
ved. The limit for 2 ml/1 oxygen had raised to 70 - 60 m depth.
During the autumn a certain improvment in the oxygen conditions occurred, 
especially south of the Scania coast, where the whole water mass was oxy­
gen saturated down to the bottom. The limit for 2 ml/1 oxygen was found 
at varying depths, in the north eastern parts of the Baltic Proper at 
around 100 m, in the Gotland Deep at around 125 m, in the Bornholm basin 
at depths between 60 and 70 m and in the area west of Gotland at 70 - 80 m,
During the late autumn (as during the whole year), hydrogen sulphide was 
found in an extensive area east of Gotland. In the Faro Deep 52 pmol/1 was 
measured at 202 m depth and 39.5 jjmol/1 was measured at 240 m depth in the 
Gotland Deep in November. At the same time large amounts of hydrogen sul­
phide was found in local deep throughs in the north eastern Baltic Proper. 
At the station BY 28 the amount of hydrogen sulphide was up to 70 jjmol/1.
In the area west of Gotland hydrogen sulphide was observed in the Lands­
ort Deep (1.2 pmol/1 at 150 m and 15.3 pmol/1 at 440 m). In the Norrkö­
ping Deep very small amounts of hydrogen sulphide were found close to 
the bottom, while at the station BY 38 2.5 yumol/1 at 100 m and 4.3 jjmol/1 
at 108 m were measured.
In the Bornholm Basin and in the Hano Bight small amounts of oxygen were 
found also in the bottom water.
Sven G. Engström and Stig H. Fonselius
National Board of Fisheries 
Institute of Hydrographic Research
Box 2566
S-403 17 Göteborg, Sweden
Ul
S4
Tabell 1
2 r~i CA <f fA LA r- O V0 CM LA A CA o a T— vo CA o o a LA• V • • * • • • • • « • • • • * « « * • • «
•P A O O O a O Cn 0N CA 0N O CO CO co CO CO •ifr CO CD o LA
O
A
O
B
CM CM CM CM t- r~ CA r— CM r- t— r— r- fA CM CM
2 -H 
<3 rH
X o
2 I
o ^ r- 
r~ t— fA
e * * •
O O O t-
N t- r- CM <3 VÛ CO CO
O O O <r-
00 t- Ch 
rr- CM OJ
O O O CA
7
IA CM iA O 
OMtMir- 
« • • • 
OOON
V
2
I i-t 
CA \ 
O —I 
2 O
5.
CA CA <3 Q N N • • • 
<3 <3 <3
(M CA LA 
r-CMr 
* • • 
O O O
O CO CA 
«- r- 00 
« » « 
O O Mf
v V
<3 o ca <3
CA O O r- 
• • * * 
r- N Al <f
LU
V
<3
O
O
CM
>*"cn
CLLULUQ
«C
2
O
ÏC
QC<
2 !---f a V0 V0 CM CM CM -3 CM CM fA T— CO CD LA IA
1 \ o D o O o o o O Q O CM <3 LA LA <3
CM rH • • • • • • • « • * • • • • •
O o o O o o o o o o C3 o O O o o o
2 E
=L V V V V V
rH
CM A. fA LA CA r- A -3 A- r- lA VO o fA Q r- On fA
CO rH K • • • • • • « • • • « • * * *
»H O LA LA V0 A LA a ON CM CA ON o Ov o O CA LA
CO E r* fA fA CM VO r~ r- CM
=L
rH
\ r~ fA fA fA fA V0 VO a VO O fA
OC rH CO a A O CO LA O vO LA IA lA
rH O LA lA lA ON LA LA VO LA LA LA A
<C E • • * • • . • • • » # •
E r* r- r- r— r* *— r- x— x~ x—
u
03
CL rH -O 03
r* • ■ \ CO O v~ a a <t IA lA LA LA Ov A E A LA LA CA j(D <f ON VO CO
•P r—1 CN o o A *•— ON ON ON O <1* 03 LA <r r~ CA e A A* A CM
O O • • * • -C • • • • * * • • 4-> •• * • • 03 « • • •
'Z. 1— E C o r— VO o v- r— sp— fA >. o O r* fA CL o o r~ VO Ü O o o CM
3 CD H CD 03 03
O CD 2 to C3
o 2
o CA LA ON VO
LA X““ CO CM X“
LA CL rH
I A VO A' CM VÛ CO fA o fA CM CD CM ON LA a fA vo CA CM <3 CA
<t rH vo NO A A 00 CO ON o <3 <r a O CD ON CD LA LA LA V0
O O • • • • • • • * • • * • • * • • « • • •
CL E a o o LA C3 o o CM O CD a CM O a o VO O o o r-
<*N 5.
X
CL
t- O A 
r~ v— f—
CO C0 CD A
CA t- 00 CA 
CM CA O LA
• K • «
00 CO 00 I ■
VO CA Mö 
T- r- vo 
• • • 
CD 03 A
O O CO 
r- r- C0
CO 00 CO A
rH CO CD vo LA co VO <fr vo LA vo CA CO t— r— CO CO o LA fA
CM A. CM •S3 CM MD r~ r- CO IA o <3 CO CO a a o r~ r— «r- fA
0 rH • • • • ■ ♦ • • • * • • • • • • • • • •
£ co CO 00 <r CA ON CO V0 CO CO A- IA NO VO CD CO CO co LA
to
LA LA CM r— LA CM LA r— LA LA o A* LA CO LA On O <-
LA LA On NO CM CM ON fA ON Os A- a CA CA CM a CM lA On
O O VÖ fA r— r* A* On <f CO lA CM CM o CD CM CM fA LA• • • • • • « • « • • • • • • • • • * *
On CA Ov On CO CO OD LA CO QD CO fA CO CO o VO On On On A
T— f** r* T~ r—
CL
E CU 
03 O
O CM CA
co co œ
-3 <3 <3
A r- vo CA 
CO CA LA CM
CM <3
<f fA (M O 
x— x— vo fA
CO 00 LA <3
00 LA <3 CD 
MO vo CA LA 
• • * • 
<C <3 0\ r-
<3 O’ CA VO 
CA CA CA 00 
» • • • 
VO V0 V0 CA
JZ
4J
CL
03
Q
O O O CA 
r- CA <3
O O O 00 
c- IA <3
O O O A 
x— l-A <3
O O O 00 
t- CA <3
O O O CO 
r- CA <3
CM O
X E
2 pH
• o o fA CD PA K'S tA r- CM
4P rH « * « « • « « * «
o o o Ü\ r~ C: r* SO r* «e— 00
£ CM r- CM CM Cs! CM CM CS4 r
=1
2 rH 
! \ MD Os CM ÜN o
<J pH ■r- O CM CM r** jsrv
X o • a « » * «
2 S O o CJ O Cuut^ O
-M
2 rH
1 \ a> rn LA 00 SO
r r* t— a* 0\ CM
O O • * « * « «
2 E
=C
<fr PA fA MD CO
2 rH
1 \ N"\ PA fA fA CM <3*
(NI rH O O O O O o
O O * 8 * « • «
2 E o O o O CD O
rH
u CM \ V*“ SO K1- CO 0» <e*"*% O <—! 6 » « tt « «
Os •H O CO so a* SD LA A*
IA en E ç— T~ LA fA
O
SA
=c
•r*
rH fA PA CO LA no
2 \ sû sü A* <r VQ\ .y rH LA LA LA LA A* CO
LA iH o * « @ « « «
*— «c E <ç— r— f- «r— r-
O e
LA
LA
X rH IA CD SX) S0 s0 O CM CO
y • N Pi ON CD CA ON a- CM 0n CA ON
LA 4J rH CD * « « * » « J2 « s» ü
o O D O O O O PA A4 O w o O
D'­ h- E O iH
en 3, CD en
’—■* r*3 rx.
O o
tä­ CM
nj X rH ON Al o o CA sû A Alu 1 V a- a* a- a* LA CO CD CD
o * * e « e 3 « a »o O o o O o PA sr* o O O
2 X E
_J
O
=o
X
2
X fA LA LA CO fA Sû
o X O O O o PA so
X X * « • • e
CO CO CO GO a* A»
rH LA CM o CM LA CO o o LA
CM \ r-* CM CM sû <fr o CN co
CD rH • « • « e <k e 6 «
£ CD 00 CD CD <r=“ TA 0N CO CO
rA CM «*»» o ’tt Os CM O r-
sû Sû so CM 'X) CD CO <?—
en CD CO CO CO A CM CM fA
a * « * « « « # *
CO QD 00 CO A
f-
CD CD CO
X CM CM 'CM ON <t LA CO
E £_} G\ On 0'. ON LA A a«» A-
03 O * « * © « « « »
h“ <$ <5- CD CM CM CM
je4J
X E O O CD o O o o o o
03 r- LA r- e. r-
o
i3D0 J.X L«
CD CO o LA CM <î o O LA o CM so CM CM• © a • tt a • * • « » * a 4
CM CM CO CO A CO O O LA CA On CD SO A so
CM CM CM r** r~ r~ fA IA <t r- 4“ r~ CM PA
CD O CD A- ON vo r~ <t CM LA so
r— CM IA r~ r*“ <t MD <t* * «• * « • » • « • •
O o o O o o o o o o MT
o O O LA -d* so CM CM ON CO LA
tr** •e— r*~ so Sû ON CM CM T— CM O© -B • a « €• * • • * 8 ©
O
V
o
V
o
W
o CD ON O o o fA fA
«r-
CM CM CM A* SO On LA MD r PA CM
O O O O O JA o o O o O Oa * « a * # « © • « «
o o O O O O CD O O o o o
V V
<3- V5 CD VQ CM CM fs. CM CM SA A- Ona « « e » * « « tt » e «
CD CD CD On CA CM A© A* CO fA CO A**
PA A“- r-
lA Sû A- VO A4 O
CM '-O <t Csl CS
A» ’A LA LA A' r-~« « * tt * ®
e* t— T** *—*
U
<D
O Mît so JD CD r- CM v \0
CD A- PA te© fA <t ON CO as« » ** SP 0 e tt e * *
r r*“ SD 4J O O o o 7— LA
C a
03 a>
rQ en
-tf CO
r* CM«A LA LA S0 LA o IA ^T. LA r M3 LA •j*«*cd U \ •SJ— LA o CO CD V— T* VÛ sû fAtt e * s tt <• » • © « • • • «
CD CD o o «S— PA O O o O <t
SD LA <t CM SO <t 'sû CO so CA fA LA
CM QN LA CM CM A- fA IAe • « » • « » « • « • *
CO CO CO r A- A** CO CO CD A- A- A-
r- LA O SO O A** fA ON <r <t CM so OA CM CD CM CM Sû CM PA <3 <j CM O CM <t* « • • e « » « « « tt « « « *
CD T* CD CD CD A- PA o VO M3 Sû A- r- O
A- U ; ^ cn N“~ A* A* CM r o LA *— fA CMfA C • 'Ml c IA co n:— CM 00 r A‘ A< CM <r LA SDCM a A** o O V“ CA M CM CD CO CA CM ON On* • tt « « # © » « » • *
ON / A* 
r*1
CO CO 00 CD LA
r-
1^.
r-
A- A* A* CO LA so
«c—
A' » CM CO CM OD 03 CD O A4 PA
If ; ■>«. CA CM !A AA LA LA S CO !A ^r* ON <fr• tt ♦ « « » * ® «1 « « « ô •
r s MD A** CM O so SD A- LA LA LA <t SD A-«g— r- r~ r~ r-
f O LA o o o O O as o o o O O On
CD tt“ fA LA A- CO V“ fA LA A' CO
Tabeil 2
U~i mcs o
X g=L
z• 1-4 CD o o CS o4-! M. * • • • 41o rH On CD CO On <rH— o r- *r* T~* r~ cse
3,
z i—I i \
<t rH
x o z e 
3.
^ o ^  m öd
CM <ï— r- O O
• * • • •
o o o o o
V"l rH 
o o z
MO OM 0\ lA
ia <f vo r'
CM N N CM r-
z rH
\ r» VJD r- CD
CM rH o o o o Oo o • • » « •
Z s
3.
o o o o o
rH
CM \ oo LA Os IA MO
üj O ' rH • « • • 4»V o m fA JA <fr CS
OM CD e r- r- r* r*~ LA
LA 3,
O
iA
r-
rH
\ a* m CS MO a* CS
z JsC rH «Ç— LA a- NO COV rH o LA LA LA tA A- r-
LA < E •
f“ E *— «Ç— r~ r**omm
CL rH CU* \ * n ON Om o *A CMy—* -P rH £ A* r- CD CO OMtA o O CD • • • • *
>-CQ
1— £ O(U
Q
O o o CD 4P—
m
a.
Ui
o
eroCD
CLI<f rHo o
Ea.
XQ.
o co o m 
vo m in vo mo• • « * •
CD CD CD Or-
coCfMCDintno-o o o o fn <fr • •«••• 
ca co œ œ n n
CM ' 
O
COMOtthA 
CK OM Ch CD m CM 
• ••*•* 
n- l"* r-> v~ r~
r* CS 4f— CS Oin ON ON On o LA s^rPA fA fA LA <r— LA• • * • « «
CD CD CO CO LA NO
Tm
CL CS O ÎA a <fr LAe o SD NO NO LA ON ON0) o • « • m • «i— NO NO MO NO A-
sz
-Pa
cd
Q
t ' i m C" 'i i i CO Om
t~ tn m r-* cd
G
O
TL
A
N
D
 DE
EP
 (BY
 15
) 
57
°2
0'
N
 
20
°0
3'
E
if) \ 
04 .-t
= 1 
5.
o o o 
A A
O' 04 • * • 
r~ VO CM 
CM CM TA
lA ON lA
O r ON 
cm ta <r
Tabell 3.
tn in
• •
O CO On
m m
z•
rH
o LA CM CO M3 o in o M3 M3 r-* M3 t— VÛ
+3 rH ♦ • • • • • • • • • • • • • •
o o On tn Q r~ r~- On a ta CO r- VO o r~ r- CM
t- E T— CM CM CM CM ta CM CM CM CM tn CM CM CM
CD m CM M3 03 tn
CO t- O M3 m CM 
t- CM CM r- CM fO
2C f—i I \ <r i—i X Q
OtMhvtC 
r- t- r- <f if\ U3 
• ••••* 
O O O *A CO r-
!A r- On r* <f 
N CM r* On O • ••••• 
O O O LA ON O
<î NO LA KN A 
N r- r* lA h iA 
• * • • * • * 
O Q C M3 ON CM
CO M3 On O' LA 
M3 CM CM CD On M3
O a O 00 C3
Z iH
*tn )h 
o o
2 I
t- a co o o o
r- VO CO r r—
• ••••• 
fA\0 AOOO
V V
O to O C3 O O
r <t ON r- r t- 
• •••••
O tOi <3- O O O
V Y V V
o mo cm a a o
r r-Nr r r 
• •••»•
O M3 00 O O O
V V M V
rCOvOCfOO 
<f N \0 O r- r-
r* A 03 r* O '
=r >
CM O
a £ z a.
lA Mt CM CM CM CM
o o o o o o • ••••• 
o o o o o o 
V v V
CM CO (A CM CM CM 
CD r- CD CD CD CD 
• ••••• 
C3 O O O O O 
V Y V
tn <r fO CM 04 04
o o o o o o 
*••••• 
o o o o o o 
V V v
tA CM <t <t CM 
CM O O O CD 
• • « « « 
O O O CD CO
V
CM |H
o g
CO
DC
r-t<%
£
3»
r* ^ r* r*
in ra m o o o
r- m M3 ON O O 
r— t—
s» M
n r- M3 tn o m
<Tr OCOOO 
tn M3 M3 M3 O' O'
a m o- tn <t cm
<HSOMOOr
cm in O' on on
<f tn m m o 
• ••»•« 
VO O’ CO CD A- -CJ- 
CM Mf 03 00 t-
0n CO <r M3 ON CM
O tn r- On tn O' 
in tn M3 M3 O' O'
tn o o on
CM M3 On tn O O 
*- CM CM O' O O
A A
o- mo tn no cm tn 
m<ttn<i-G0<t 
<t in tn M3 no o»
CL r—l
• \ f“ CM r* V0 o o O r-
-P r-i r- r- CM CO ON ON IA
o O On • • • • • • • •
h~ E U o CM TA <f tn VO a r*
3k ca
g 03
cTO
r-3
K3<f tom
cgr>
CL
1
rH
V r- On O tA A** tn O ta r- r- <fr CN
<t r-i CM 03 CA M3 CM CO r— O t- TA
CD o • • • • • • • • • •
CL £ O CM tn TA CM O r- tn <f
(4
03
X)
£
03
JJ
Cl
03
03
CM
NONr-OvOr 
O <f r- n O- O 
• ••••• 
o r- tn tn tn no
O' CX3 O' O' M3 O'.
o o in <r as on
u
asX
£
03>
o
z
NO
o- on co O' oo tn
M3 NO CO in CM <r-
CD tn M3 oo
o CM in CM
^inot'lr-ct
tn r- id- in cm m 
o r~ r- cm tn tn
M3 <f CM LA co CM MC o m o- 0N 00 co CO cm LA LA
O <t CM CM CM m M3 O' CM CM CM CM r— M3 CM CM CM CM
• • • • • • • • • • • • * • • • • •
CO O' o- O' r- O' CO A A A O- r- CD A' a- r- r** A8*
tn N On r- UN <t 
o M3 in CM CM CM 
««•*>*« 
ao o- O' o- O' o-
CM •
o
On CM O' 
V0 NO <* 
• * • 
co tn o
m r- m 
c- ao <fr 
• • «
ao m o
in r- M3 
vo tn 
* • • 
VO VO T-
<J- tr- O' O' 
on ao m T-
o- tn m o
tn
ON vo <t o co CM
cm in o- <ï o- in 
o- on tn co m <r
ocoo CM CM
ooo<tmo\4 
O' tn VO ON vo m 
M3 CO <t On <f O'
O' CO o CM CM
O t- CO V0 On O'
ao vo co tn <j- o
CM -O CM O .O' 
• ••••• 
O' CO C3 CM CM CM
cm m co <3- o- cm 
M3<tONM3tn<t 
tn <{• vo tn in
O' 00 On CM CM
a.
£ CJ
03 O
h-
oo m O' vo no in 
r- o 4} r- <t tn 
• •••'•• 
<f in <t m m m
co on tn tn vo co 
m ao vo tn vo co
r- tn <t in m m
cqo-vdcmcm-o 
O' no in tn vo ao
• é » • • *
<t m m in tn
m vo cm o <t tn
r- O' O r- O' 
• ••••• 
O' tn <t m in m
JD
4-1
Cl
03
Q
O O O
00 o O o O 00 o o o O 0 0 o o o O
LA O A' o LA o <3- r- c LA o <fr A- o LA o
r- CM CM r“ T- CM CM T— r** CM CM N— r* CM CM
in i-i
CM O
x e o o A /\
oo cm 
* • 
CM A
A
VÖ
label! 4,
CM VÛ A
• * a
t- CM i A
o o
h~ £
=l
CO ON Os r- VOft ft ft ft ft ft
O ON ON LfN pN CTs 
CM r- r- t— r- r~
r- ON r- f'S VO M3 
• ••••• 
^ on oo r- cn (On
r- <r- <c- cm no
in o r- in no on 
r N r- r r r
MO CM lA ITS NO 1A
« ft ft ft ft ft
CO CD <f MS CO
2 r-i
x o
2 E
•3.
US i/S |n MS r- US 
OOrOCOr
o o o o V
PA
co ia pa on o cm
CM CM CM PA <f <t
CD O O O PA
On <t CM tA ON PA 
T- r- r- US CO US
O O O O t- <f
<t 00 r- O |n |n 
SO r* PS US CO C
Q  ^^ CÜD ■r- <f
Lui*
o”
CO
tA
PAo
? ^ 
A r—i
o o
2 I
'CM>
o o 
2 In
CM ' 
O
in
JSC
rH
<C
O
£
=1
OE
E
00 PA CO o o <r- r**- tA CM On o o o ra |N PA o o co CM CO o o oA- On <P T*“* r* VO r* lA O PA sr* r~ r- NO ON CM r* A VO CO r- t—• • * • • • • • • ft « ft ft ft ft ft • ft • « ft • ft ft
PA PA PA a o o o CM PA O o o a <r— a CD r~ IA CM o o o
V V V V V V V V
<P CO <P PA PA CM A PA PA CM CM <p CM PA <p CM CM r*^ PA A CM <f CM
f- o O CD CD O o r~ O <P o o o O O o CD o t— O o c o oft ft ft • • • • » ft ft ft ft • ft ft ft « • • ft • ft ft ft
o o a o a o o o CD CD O CD •o o o CD CD o CD o CD o c o
V V V
IN. r- r- tA NO IA PA r~ CO CO A CM r CM PN A VO PA CO On a• • • • • • « ft « ■* * ft « » ft • ft ft • ft ft « ft •
CM NO PA lA CO o o r— ON A NO ON CM CO IN VO ON c~ cc A o
r r- iA NO NO r- t— CM A NO NO NO CM A NO NO r- A <3* A A NO
A \Q O IA Os A PN <p NO PA A PA r*- On CD ANO A» On <r vo r- IN r- A ON VO CM <P |N r~ A
<r <r <r md NO NO A A VO NO NO NO <r A A VO NO VO
r~ r- T- r* r- r- r* r— r— r* r* tT" r~ r- V r~
CO a. r-i
lA • \ PA <t O CD ON4J 1—1 ACDP- CA A
O o • « • • ft •.--V 1— E O O PA A PA <f
KN 3s >Nu>- COCQ 3^— Q_ —t C1 \ BAA SO CM o PN<T iH D IA so A A A NO
CL. o o ft ft ft • • ftUJ CL E O O CM A A PAUJ =L CMa CM
p—cco PA CM lA CM CM PAin X O O CM CM CM CMa a. • * • • • ft2 CO 00 A IN<
<f O PA O
CM\ <f PA PA <fo rH ft ft ft •s CO CO r- o
>>
CO
2
r-
CM
CM PA PA |N fA PA 
P'S r- <P US On <P
O r- I". PS PS Cf
c-PSP-CMCMr- 
r- ON PS US CO r-......................
O O PS PS PS <}
0<f OMOCS 
lA On PA CM CM CM• ft ft ft ft ft
co r*' a rv
h r CM N 
On h» vo r- * • • • 
CO pN o o
03
X
E03
4J
a
CDcn
CM
CM
O US PS OS <p US 
NO NO os P'S Pn IUS
• •«««*
Or-PSPSPSCf
OCNCtCf rr- 
Pn CO NO CD ON US
PA CO CO MD CO <p 
r- r- no O CM CM
(403
X
E
CD
>O
o PS PS PS <î
NOPSONCOPSN 
<t NO CD PA <p p-~
On-CMpÀpÂpÂ tr' O r PS PS PS PS
IA O PS CM CM CO 
O NO CM CM CM CM
CO Pn IN A |N A
(OCDAAO 
O A r- CM CM• * * ft •
AUSrOO
PA <p CD CD CD O 
C3 <P c- r- r- CM
CO A A A A A
IA O O 
PA <t CA 
• « * 
CO <P O
cn
OOPSSO A<t 
CM PA OS lA A OS 
<t US A <f US A 
• ••«•• 
pN pN ON O O O
In On PA <P Os <f 
US PS <f A A3 PS 
ON CD O PA <p pN 
• ••••• 
NO pN O o o o
MD vû PA MD CM |n 
CD t- <P On CM SO 
OS PS CO PS US so
NO CO ON O O O
NO <— r- rN C3D 00t-us-o O-Î03
<f NO O <P <t lA
• ft ft ft ft ft
pN 00 o o o o
Cl
E O 03 O
sOUSr UJOr 
PA CM PA <p LA NO• ft ft ft ft ft
MP<P<P<P<P<P
<P r- ao'ao <p o
PA pN PA <t <p NO 
• •••** 
NO CM <P <p <p <p
PA lA LA NO NO <p 
us us ps <f us so 
• •«••• 
CM PA <p <t <p <p
<P NO O CO OO <P 
US ON <t US US so • «•••* 
ia pa <p <p <t <p
JZ4J
a
CD
O
o o o o o o
AOlAO<t 
r- r— CM <p
o a o a o o
pN O LA O <f 
t- r- CM <p
o o o o o o
pN O LA O <P 
<- r- CM <p
o o o o a o r~ o ia o <p
r- <i— CM <P
FIG. 1
Broken line: area with oxygen concentration less than 2 ml/1 
Shading: area containing hydrogen sulfide
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FIG. 2
Broken line: area with oxygen concentration less than 2 ml/1 
Shading: area containing hydrogen sulfide
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Broken line: area with oxygen concentration less than 2 ml/1 
Shading: area containing hydrogen sulfide
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Fig. 4
Broken line: area with oxygen concentration less than 2 ml/1 
Shading: area containing hydrogen sulfide
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/Hydrography of the Kattegat and the Skagerrak area 1983«
The results of daily measurements of temperature arid salinity made at 
the Swedish hydrogragphical station Bornö in the Gullmar Fjord (Fig. 1) 
are presented in Fig:s 2 and 3 as deviations from the mean values 1931 - 
1960. Generally salinity was lower than normal in the first part of the 
year but higher than normal in the latter half.
Just as last year some data from.the deepest station of the Norwegian 
section Torungen - Hirtshals are presented (Table 1). There are no large 
changes in the deepest parts of the Skagerrak. Salinity at 200 m in the 
Jutland current continuation (Fig. 1 : A 17) had risen to its normal value 
after the minimum in 1977 according to Swedish measurements.
Table 2 shows oxygen saturation values in the Kattegat. Related to means 
1966 - 80 (Ann. Biol. 1980) negative anomalie© were found in July and 
August. Conditions in the Laholm Bight were this year same or somewhat 
better than in 1982 (Rydberg pers. comm.).
Artur Svansson
National Board of Fisheries 
Institute of Hydrographic Research 
Box 2566
S-4Û3 17 Göteborg, Sweden
Per Hognestad
Fiskeridirektoratets Havforskningsinstitutt 
Statens Biologiske Stasjon Fljédevigen 
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